1 PRINT DATE: 13/15/83%
SEUTTLE CRITICAL ITEMS LYST - oREITER NUMBER: 02=4B-005-I ‘

SBUDSYSTEM NAME: PAYLOAD BAY DOOR MECHANTSMS
REVISION : 0 12/15/88 W

PART NaME ' PART NUMEER
VENDQR NAME VENDOR NUMEER
LRI : PAYLDAD BAY DOCR C/L ACTUATOR MZ237=0040
HOOVER ELECTRIC 1531¢C
S5RU : MOTOR, ACTUATOR DRIVE 47905
HOOVER ELECTRIC 15310

QUANTITY OF LIXE ITEME:

DECCRIPTICN/FUNCTION:
TC PROVIDE POWER, THROUGH DIFFERENTIAL GEARING FOR TRANSMISSION TS THE
FOWER DRIVE SHAFT TO LATCH OR UNLATCH THE DOOR.
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SFUTTLE QRITICAL ITEMS LIST = OREITER NTMBER: 02-4
smnoaaRY
EUBSYBTEM NAME: PAYILOAD BAY DOOR MECHANTSMS

LRO FAYLOAD BAY DCOR /L ACTUATCR
LRDU PART $: MC287=0040

" ITEM NAME: MOTGR, AQCTUATOR DRIVE

FMEA NUMBER ABEREVIATED FAILURE
MODE DESCRIPTION
02=4B-005=01 LDSS OF QUTPUT*
02~4B-005~04 FAILS TG ENGAGE*
Ci-4B~Q05=06 FAILS TO ENGAGE=
O -y g
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REYISION: 3 Qisclsaz

SUBSYSTEM: ACTUATIGON MECHANIIMS . PAYLOAQD 8ArY J00RS
LRU :PLAN BULKHEAD ACTiJATOAR CRITICALITY OF THIS

. ITEM NAME: MOTOR, ACTUATOR DRIVE FALLURE MODE:]53

FAILURE MODE;
BRARE FAILS TO ENGAGE (BULKMEAD LATCH ACTUATOR)

MISSICM PHASE:
00 GN=ORBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 CILUMEIA
103 DISCIVER
104 ATLANTIS

CALSE :

ADVERSE TOLERANCIS/WESR, CONTAMINATION/FORETSN Q8ECT/DEBRIS, OSFECTIVE
PART /MATER{AL R MANUFACTURING DEFECT, FAILURE/DEFLECTION OF INTEZNAL
PART

CRITICALITY 1/1 DURING INTACT ABORT ONLY? N
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REDUNDANCY SCREEN A) Aass
/ B) FaIL
C) PASS

PASS/FAIL RATIOMALE :
A}

B)
FAILS REDUNCANCY SCRESM “B" SINCE MORMAL PROCEJURES INCLUDE DUAL MOTOR
QPERATION.

)
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) : - FAILURE EFFECTS -

A == ----I-l---l———-I---ﬂ------l--l-——----‘----———-p--.-.n.-—.-—-.--.--_

(A) SUBSYSTEN: -
LSS OF BRAKE ON ONE OF TWO MOTORS - MO EFFECT; SULKMEAD LATCH ACTUATOR
WILL STOP AFTER POWER [S REMOVED,

(R) INTERFACING SURSYSTEM(S):

SAME AS {A),
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{C) MISSION:

IF BOTH A MOTOR AND SRAKE ON THE SAME SHAFT FAIL, THE REMAINING QTR
- WILL BATKDRIVE THROUGH THE FAILED MOTOR ANO THE ACTUATOR WILL HAVE NQ
CUTPUT TORQUS 4HICH MAY AESULT IN {NABILITY TO UNLATCH A GANG OF
BULKHEAD LATCHMES RESULTING IN POSSISLE LOSS OF MISSION,

{0) CREW, YEHICLE, AND ELEMENT(S):

IF BOTH A MOTGR AND BAAKE ON THE SAME SHAFT FA{L, THE REMAINING MOTOQR
WILL BACKDRIVE THROUGA THE FAILED MGTOR AND THE ACTUATOR WILL HAYZ MO
QUTPUT TORQUE RESULTING [N INABILITY T3 LATCH A GANG OF BULXHEAD
LATCHES.  SAFE ENTRY MAY PROCEZD WITH ANY GANG OF AULXHEAD/CENTERLINE
LATCHES Q/SENGAGED, REF JSCB934, POSSIALE LOSS oF CREW/VEHICLE IF MORE
THAN ONE GANG OF SULKHEAD LATCHES FAIL TO LATCH OR IF ONE GANG OF
BULKREAD LATCHES AN OME GANG OF CENTERLINE LATCHES FAIL TO LATCH.

(E) FUNCTIONAL CRITICALITY EFFECTS
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~ DISPOSITION RATIONALE -

(A} DESIGN: :
MOTGR 15 ERCLOSED T2 AREVENT CONTAMINATION, ULTIMATE FACTOR OF SAFETY

= 1.4, MATTITALS CHOSEN TO MINIMIZE WEAR AND SEVENT PAATICLE
GENERATION, [DESIGN OF THE ACTUATICN SYSTEM PERMITS PARTIAL WORKCARQUND
UF SECONQ FAILURE BY EXTAAVEHICULAR ACTIVITY (EVA) CREW IF PAYLOAD DOFS
NOT LiMIT ACCESS. BRAKE OESIGNED TO FAIL IN ENGAGED POSITION.

(B) TEST: ~ _
QUALIFICATION TESTS: THE QUALIF?CATION ACTUATOR IS CERTIFTED PER C(R-
¢3-¢87-0039-00010. QUALIFTCATION TESTS [NCLUDE: HUMIDITY TESTS - (PER
MIL-STD-8108 METHOR 507 PROCEDURE IV, CYCLE ACTUATOR DURIMG SECOND AND
FOURTH HUMIDITY CYCLE): QUALIFICATION ACCEPTANCE VIBRATION TEST (QAYT)
= 20 T0 2,000 HZ RANGE WITH MAXIMUM, OF 0.067 92/HZ FOR 2 12 MINS/AXTS
IN ACCOADANCE WITH SP-T-00238; ELECTRICAL CIRCUITS - MONETORED FOR
CONTINUITY OURING VIBRATION anD ACTUATOR CYCLED BEFORE AND AFTER
VIBAATION TEST; FLIGHT VIBRATION TESTS - 20 TO 2,000 HI RANGE WITH
MAXIMUM QF 0,75 g2/ FOR 51 MINS/AXIS LEVEL “A* ANQ 0.2 gEIHZ FOR 27
MINS/AXIS-LEVEL "8°}; THERMAL VACULM TESTS - THERMALLY CYCLED 5 TIMES
BETWEEN 157 DEG F AMD »250 OEG F AT A VACUUM OF 1 X 18 -5 TORR:
ACTUATOR CYCLED AT FACH -10Q0 DEG F AMD +250 DEG F; THERMAL CYCLING TEST
- CYCLED § TIMES BETWEEN -167 DEG F AND +230 OEG F WITH ACTUATCR

CYCLEG AT SACH -100 DEG F MINIMUM HEAT DISSIPATING MODE AND +250 DEG F
AT MAXIMUM HEAT OISSIPATING MODE WITH AT LEAST 60 MIMUTES OWELL AT EACH

TEMPERATURE EXTREME,
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QUAL TESTS ALSG [NCLUDE: SHCCK TEST - BASIC QESIGN SHOCK PER MIL.ST).
RLDB METHOQ S516.1 PROCEDURE I AMD TRAMSIENT SHOCK AT 5-35 HI +/-0.25 g
PEAK. OPERATING LIFE TEST - ACTUATIR CYCLED 1,500 TIMES AT R00M TEMP,
INCLUDES MQTOR #1 AND #2 CYCLED 250 TIME EACH INDIVIDUALLY WITHIN &0

" SECONDS/STROKE AND 1,000 TIMES WITH BOTH MOTGRS ORIVING TOGETHER WITHiM

30 SECONODS/STROKE; MECHAMICAL STOP TEST - 100 TIMES WITH BOTH MOTORS
[NTQ HARD STOP [N EACH DIRECTIONM AT NQ L0ADS. POWER CONSUMPTION TCST,
TRREVERSIBILITY TEST FREEPLAY TESTS WERE COMBUCTED AS DEFINED IN THI:
ACCEPTANCE TESTS. CERTIFICATION BY ANALYSIS/SIMILARITY - INCLUDED:
FUNGUS, OTONE, ACCELERATION, TRANSPORTATION-PACKAGING, SAND/DUST, SALT
SPRAY, LANDING SHOCX, ANO EXPLOSIVE ATMOSPHERE. THE ACTUATORS WERE,
SUBJECTED TG SYSTEM QUALIFICATION TESTS FOR FORWARD {ATCH MECHANISHM
INSTALLATION vO7T0-594180 (REF. CR-29-594160-0010} AND AFT LATCH
MECHANISM INSTALLATION va70-534280 (REF. CR-19-534260-001E}.

ACCEPTANCE TESTS: [INCLUDES EXAMINATION QF PROOYUCT - FOR WEIGHT,
WORKMANSHEIP, OIMENSIONS, SONSTAUCTION, CLEANLINMESS, FINLSH,
[DENTIFICATION MARKING; TRACEABILITY, USE OF CEATIFLED MATERIALS aND
PROCESSES; ACCEPTANCE vIBRATION TESTS (AVT) - 2Q TO 2,000 HI RANGE WITH
MAXIMUM OF 0.04 g2/KZ FOA 30 SECTNOS/AXIS [N ACCORDANCE WITH SP-T-JQd3
B; ELECTAICAL CIRCUITS - MONITORED FOR COWTIRUITY QURIMNG VIBRATION
TESTS ANO ACTUATOR CYCLED BEFQRE AMO AFTER YIBRATIOM TESTS.

ACCEPTANCE TESTS ALSO !MCLUDE: ACIEPTANCE THERMAL TEST (ATT) -
THEAMALLY CYCLED FROM +70 DEG F TO +310 0E6 F T +25C DEG F TO -i&7 DEG
®TQ -100 OES F TO «310 O£3 F 74 +250 DEG F TQ +70 JES F WITH
CONTINGITY MONITORED THROL“4QUT, THE ACTUATOR WAS CYCLED AT EACH +2350
DEG F AND -100 DEG #; POME CONSUMPTION TEST (SINGLE MOTOR STRCKE
WITHIN &0 SECONOS, DUAL MGTOR STROKE WITHIN 30 SECOMDS); INSULATION
RESISTANCE TEST AND [NITTAL OIELECTRIC WITHSTAMDING VOLTAGE TEST (PER
MFO004-0021; CYCLING TEST - SiNGLE MOTOR, 20 CYCLES CACH AT &
SEC/STROKE, OUAL MOTOR 80 CYCLES AT 30 SEC/STROKE); FREEPLAY TEST -
MAXIMUM OF 0.1 DEGREES WITH 10 INCH-LB REVERSING TORQUE [N EACH
OIRECTION: STALL/MAXIMUM TORQUE TEST - TORQUE LIMITER HOLDS AT 14,200
INCH-LE AND SLIPS ABQVE 19,880 INCH-L8: IRREVERSIBILITY TEST - ACTUATOR
{S IRAEVERSIBLE FROM LATCHING OIRECTION WITH 14,200 INCH-LS LOAD; AND
TRAVEL LIMIT TESTS - ACTUATOR STOPPED @Y LIMIT SWITCHES ANO BY HARD
STOPS WITH SWITCHES DEEMERGIZED. '

JMRSD: GROUND TURNARGUNO INCLUOES SINGLE MOTOR FUNCTIONAL TEST [N
BOTH DIRECTIONS TO VEREFY INTEGRITY OF INDIVIDUAL BRAKE OPERATION.
SINGLE MOTOR FUNCTIONAL IS VER{FIED TO REQUIRE LESS THAM 60 SECONDS.

{C) INSPECTION:
RECEIVING INSPECT:ON
CERTIFICATION OF COMPLIANCE, TEST COUPONS, PHYSICAL AND CHEMICAL
RECORDS ARE VERIFIED 9Y INSPECTION. RECEIVING THSPECTION PERFEEH%
VISUAL ANO DOIMENSIGNAL EXAMINATTON OF ALL INCIMING PARTS. IECEIVING
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INSPECTION VERIFIES. MATERIAL ANG PROCESS CERTIFICATIONS.

CONTAMINATION CONTROL . '

A CLASS La0.000-CLEAN ROCM FACILITY IS USED FOR ASSEMELY. ALL METAL
S4RTS AF YERIFTEO BY INSFECTIOM TD BE CLEANED AND PROPEALY PALKAGED.
FINAL INSPECTION INCLUOES CHECKS FOR COMTAMINATIOM USING QORESCOPES, SX
AND 10X MAGNIFICATION GEVICES, AND MEMEBRANE FILTRATION METHQOS.

ASSEMELY/INSTALLATION
INSPECTION VERIFIES ANO REZCROS QIMENSIONS OF ALL OETAIL PARTS.

NONQESTRUCTIVE EVALLATION .

aLL DETAIL PARTS TO HOQVER CRAWINGS ARE MAGNETIC PARTICLE [NSPECTED PER
MIL-1-6368 OR FLUCRESCENT PENETRANT INSPECTED PER MIL-1-6866, DERENDING
ON ALLDY. : | -

CRITICAL PROCESSES

CRIMPING CONTROLS ARE MAINTAIMED [N ACCORDANCE WITH MSC-SPEC-G-1A

VEAIFIED BY INSPECTION. SGLOERING 1S VERIFIED BY INSPECTION IN

ACCORDANCE WITH HHBS300.4(34). ]

TESTING
ACCEPTANCE TESTING IS VERIFIED BY [NSPECTIOM.

MANDLING/SACKAGING )
PECKAGING TO welaTaih Culaiel4E13 oERIFIED Y INSPEITION,

(D) FAILURE HISTORY:
THERE HAVE BEEN NG ACCEPTANCE TEST, QUALLFICATIOM TEST, FIELD OR
FLIGHT FAILURES ASSOCTATED WITH THIS FALLURE MODE.

{E) OPERATIOMAL USE:
AFTER MULTIPLE FAILURES LATCH TOOLS ARE AVAILABLE FOR EVA WORKARQLUND
EXCEPT IN THE CASE OF CERTAIN PAYLOADS WRICH LIMIT ACCESS. ABORT

——— — —— " ol ol o S R BN AR AN o e P P - AP S e ks o

S ————— -- A N S e o o O O e N o N RN P ke S S

RELIABILITY EMGINEERING: M. B. WOSKOWITZ
JESIGM ENGIMEERING : M. A, ALLEN
QUALITY ENGIMEERING t W, J. SMITH
NASA RELIAHILITY

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURAMCE
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